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‘  I. .  CHINA«S  :PHGGRESS  IN' JIIOaGAlIIC  CHEMISTRY  IN  RECSaii*- DECADE 

Pages  3-5 ^  ’  '  ■  ■  Chang  Ch>ing-!*lian 

'  ,  Chemistry, Department 

■  Peiping •■'Uhiver sity 

China  has  a  glorious  history  and  tradition  in  the  stiidy  of  in¬ 
organic  matter.  Ancient  alchemists,  such  as  Wei  Pai-yang  ^Eastern  Han) 
of  the  2nd  century  A.D,  and  Ko  Hung  (Eastern  Tsin)  of  the  lith  century 
A.D,  jarepared  many  inorganic  stibstances  and  observed  numenotis  inorganic 
chemical  reactions.  Ancient  Chinese  inorganic  technology  such,  as  China 
(3rd  .century  A.D ^  .The  Three  Kingdoms)  and  black  powder  (7th  century 
A.D.  T*ang  Dj^asty)  manufacturing  are  well  known  to  the  whole  worlds 
The  modem  western  chemistry,  ^diich  started  in  the  last  part  of  the 
18th  century>  was  initiated  by  the  discovery  of  gaseous  elements  and 
the  establishment  of  the  oxidation  theory.  The  new  modern  chemistry 
was  introduced  to  China  in  the  middle  of  the  19th.:century>  however, 
under  a  semi«»feudal  and  semi-colonial  situation,  development  was  hin¬ 
dered,  Following  the  revival  of  national  technology  in  World  War  I, 
inorganic  chemistry,  like  other  branches  of . chemistry,  made  some  prog¬ 
ress.  One  of  the  noted  accomplishments  was  the  new  method  for  the 
preparation  of  alkalies  invented  by  Hou  Te-pang. 

Throughout  the  world,  this  ancient  inorganic  chemistry  again  showed 
its  youthful  vigor  in  the  fourth  decade  of  this  20th  century;  It  was 
the  urgent  demand  for  inorganic  materials  by  atomic  energy,  'electronics, 
jet  technology,  etc,,  which  promoted  the  speedy  progress  of  inorganic 
chemistry.  However^  the  situation  in  China  was  different, ;  The  reac¬ 
tionary  Kuomintang  government  paid  no  attention  to  scientific  develop¬ 
ment,  not  even  to  such  tremendous  progress  as  was  taking  place  in  in¬ 
organic  chenlstry.  It  was  not  until  the  Communist  Party  took  over  a 
decade  ago  that  inorganic  chemistry  as  well  as  other  branches  of  science 
had  proper  development. 

' '  The  following  are  the  major  factors  which  promote  the  progress  of 
China’s  inorganic  chemistry: 

1.  The  Utilization  of  Mineral  Resources,  Especially  Rare  Elements. 

Prior  to  the  Liberation,  the  only  rare  elemerit  vdiich  was  given 
enough  attention  was  wolfram;  however, .no  finishing  process  was  avail¬ 
able  in  China.  The  situation  has  been  drastically  changed  since  the 
Liberation.  The  survey  report  made  by  the  Department  Of  Geology  based 
on  their  extensive  investigation  revealed  that  rare  element  resources 
are  extraordinarily  rich  ih  our  country;  *  Other  industrial  by-products: 
furnace  residue,  smokestack  ash,  anode  residue;  ammonia  aqua. from- coke 
process,  etc,,  are  all  excellent  sources  forVscattered  rare  elements^ ' 


During  the  past  dedaile,  maiiiy  raM  hhire  been  obtained  thrciugH 

refixdng,  :and.,m<?st;f,of,  |hem  have  had  important  effects  in  the  socialist 
construction-.p;rd^am  pt  The  expansion  of  the  national  econoifty  •'  '  ■  ■  ■  - 

greatly  pushes  , the  development  of  rare  element  chemistry,  but 

first  of  all  the  refining  process  for  rare  elements  should  be  inproved, 
or  maybe. a- nev  process  is  needed.  ,  .  . .  i  , 


2.  :  Advwced  Techholpgy, 


.  Peaceful  utilization;  pf  'atomic  energy,  (^ectro^p '  tec^  • 

techniques  and  itai^'.oth^s  require  a  speclal/^d'i^f ‘^ppgj^p 
irtiich  include  jra^oac^ve  elemehta,  stable  isot,op€tS‘,  sht^er^pufe  elements;, 
rare  elements,  hi^  energy  fuel,  high  temperatiure^  materials,’  e^^ 
demands  strbngiy,  ,phSb  f  orward  the  .pbogre  ;in6rg‘ani^'  cbeiiSstiy'.;^  The 
situation,  in.  recept  ij^ars,  is  particularly  butstan<iipji;\^i^  retaarkable 
accomplishni^t^  were,  .achieved  during  the  irnL'tiajt  stage  of  the 
scientific  i^se^ph;  great ^  iP^I  and  mffliy  special  <^erimental  - 

techniques  and;  new  preparation  methods  have  also  eucceseively  been  • 
developed  in  the  pri^uction  proce  The  cpnclusion'  is  that  tte  h  f 
had  a  :.goodv6tart^'’in' .this,  field." 


3.  The  Great  Forward  Leap  of  Agricultid’e  and  Industry. 


Through  the  over-fulfillment  of  the  thrSe-year  recovery  plan  and 
and  the  First  iFive-Teaf  P^  (1953-1957)  since  the  ;Uberatibtt, ;  the 
prbducldvtty  of -phina*'S  agriculture  and  industry  is  on  a  solid  founds-  / 
tion. :  The  tfef  ae  year  'advance  fulfillment  of  the  giant  ‘ iridwes  of '  the  ■  '  ;? 
Second  Five-fearl Plan  (1958-1962)  will  further  demonstrate  ths  treittBin« '  ’  ; 
dous-deveiopmeht  of  this  productivity.  We;  belief  that  the  oMgin  and  ’ '  = 
the  developing  process  of  science  a^  basifeally  determined  by  pf oduC-'  ' 

tioni  therefore,  the  forward  leap  of  agrtoulture  and  industry  -isill  ’ 
definitely  stimulate  the  development  of  cheniistiy,  of  tdideh  ittprganiC^''"^^^ 
chendstiy  is  a  branch.  Inorganic  chemistry  is  not  only  directly  re- ’  • 

lated  to  the  basic  chemical  induafepy,  but  acid,  alkalies,  salt  ,  and 
chemical  fertillzurs  also  have  a  connection  id.th  black  metals^  colored 
metals,  construction  materials,  etc.  Chetri.cal  fertiHZ»S  and  chemioal  ’ 
insecticides  support  agricultural, industry.  Agriculture  and  industry 
also  constantly  reduest  more  from  inorganic  chemistry j  therefore,  . 
regardless  of  whel^er  the  demand  is  qualitative  or  qi^titative,  or 
even  if  It  involves  'the,  of  new  Items,  all  kill  StimulaW 

research  in' ;inorganic  ,cbeiBistiT.....,'V, 

1*. ;  .Scientific ■  Planning:  'iand^;Soviet''iss^stahce. ' " ■  ■ 

;  Ip  1956 j  a  12-year  (195^rfl^y)  adiMtific  tecimolo^  developmtot  • 
long-fpange  plan  was  .prepared)  it  iPficatOs  the  five  dilutions  that  our 
inorga]^c  ohemistoy  will  follow  in  the  futures  (1)  rare  element  chemistry. 
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(2)  chemistry,  of  complex  product^ ^  (3)  ihorgahic  synthes±#i  (U) 'ph;^*^  *  ; 
leal  chemistry  analj^is,  and  ,(<5)  isotope  ■  chemistry i'  :  The  explanetioh  ; 
attached  to. each  item  gives  good' reference  to  our  research  ^^orkers,  : 

The  development  of  China >  s  science  and  technology  cannot  be 
separated  from  the  brotherly  assistance  given  by  the  Soviet  Union,  In 
1955  and  1956,  Soviet  academicians  Ta-na-na-yeh-fti  and  Fu-er-fu~ko*-wei» 
chi  visited  China- successively,  and  offered  valuable  information  on 
the  development;  of  inorganic  chemistry.  In  1958,  China  and  the "Soviet  ‘ 
Union  signed  an  agreement  to  carry  out  jointly  significant  scientific 
research^  and -the  Soviet  Union  will  also  help  China  to  carry- out- siich  ,  ' 
research  projects.  Some  122  items  were  decided  in  the  agreement  for  ' 
future  cooperdtion.  Inorganic  chemistry  research  is  definitely  pro~ 
moted  by  this  agreement. ,  Besides,  we  are  getting  assistancefrom- 
other  brotherly  countries,  •  ;  , 

During  the  past  decade,  many  satisfactory  accomplishments  have 
been  secured  in  the  field  of  inorganic  chemistry j  although  these 
accomplishments  are  initial,  nevertheless  the  foundation  of  future 
development  has  been  established. 

Rare  element  chemistry 

The  major  work  in  this  field  is  the  refining  of  mineral  rocks  Mid 
other  resources.  We  have  succeeded  in  the  study  of  the  processes  for 
light  rare  elements,  rare  earth  elements,  hard-melting  rare  elements, 
disperse  elements,  and  elements  of  the  platinum  family.  More  work  has 
been  done  on  wolfram  because  it  is  specially  rich  in  our  country.  We 
have  tried  many  different  processes  to  obt^n  pure  tungstic  acid  by 
decomposition  of  black  wolfram  mineral  rock,  but  the  best  method  found 
so  far  is  to  convert  ammonium  timgstate  crystal  into  sodium  tungstate 
solution,  precipitate  as  tungstic  acid  which  will  again  be  conveid;ed  to 
ammonium  tungstate  crystal,  and  finally  the  crystal  is  deconposed  by 
hydrochloric  acid.  The  tungstic  acid  thus  obtained  is  99,95^  pure  WOo, 

The  conditions  of  precipitation  have  also  been  studied;  so^um  tung¬ 
state  solution  is  completely  converted  into  tungstic  acid  ions  which, 
after  boiled  and  staled,  is  added  to  concentrated  hydrochloric  acid. 

The  final  result  is  tungstic  acid  in  yellow  powder  form  and  is  easy  to 
wash  and  filter  out.  The  yellow  powder  contains  only  0,0Q55S  iron.  The 
destruction  of  the  tungstic  acid  ions  has  to  depend  on  hydrochloric 
acid  because  the  decomposition  process  requires  the  action  of  complex 
compound  of  chlorine.  We  also  studied  the  preparation  of  phospho- 
tungstic  acid  and  polyvanadium  acid. 

Spectrum,  polarization  and  colorimetric  methods  have,’ all  been  used  ■ 
in  the  analytical  chemistry  study  of  rare  elements.  One  of  the  exanples  '• 
is  the  use  of  emissive  spectrum  to  determine  the  micro  quantities  of 
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lanthanum,:  '  tod  'Jneod^^um  ■  in  cetitmiy'itod  .^he  .^atei^^tie  :::^  f  ■ ; ;. 

qutotitatiyg 'to^lya'is  ^f  tun  and  nio^denximi'*:  "We^  als6•:tmpr<yel«d:  ?s.^^^ 
the  methods  uSid'  ih'  '^Ha' total^  to  rare  eatth.-  BontentS'iin  r 

ferric  rocks. and  tin  rockg  which  are  rich  in  rare  metals. 


Most  ^  dt '  th|f ’Wdrk^ '  in;  ^is '  field  is  to  study sccmqpflejc  comp.h'iihds.-vin  i  .tv  i,';:- 
solutidn,;.  a3:l'i^il^idai;.m^  are.  used*  The  metfexi ; tm inelasureathev)  v  l 
various'f^^hi^^ 'ctostints.  of  complex  -cowpouwas '  byf i-WieJ-use^  ofr  porlarotr  .!;n; 
graphical  in^oved,’  More?  acoUrate^sttoility,  .It 

consttots  .fp^^jS^j^ibiis  ;iu^6*cy  are-  Sedtired;'.;Th©j.piularpr  v';v  v 

graphic  methoi^ ttiere  are  h^ Complex  •  tons  . of  .thalloua---.-;- 
sulfo-Kjytoete‘y;tii'"2','‘'3^  Mnd 'If  coord  numbers,  •  fhe:usef»f:! 

ph  method  has  shown  that  complex  reactions  happen  •betweten'caikali-'inetal  .■  ; 
ions  and  mPhP’rha^ic,,  binary  and  replaced  carboxylic  acid,  which  indi¬ 
cates  that  the! ibiii^t^ibn  Pohstant^  measured 'by  -previdusr^toenABts 
sodium  hy^,o^HS  ,oi‘  pOtSss^^^  were  too  highi  We  alsd  ^Used’  NCC^ 
to  measure  again  the'  ibhitation'  constants  for  SuCci^icitold,  •  tartario.  y-. 
acid,  and  ferrocyanide  acid  as  well  as  their  asSociatJion  cohsttots  , . ,  I 
with  more  than  ten  kinds  of  metal  ions.  We  also  studied  the  ioniza¬ 


tion  constants  for  N-phenylglycine  acid  and  N-a-n^hthylanine;  acetic  •, 
acid  ^  ethyl  alcohol-water  solution  and  their  stability  cdhstahts 
with  co^Sr  add  Mckel  ,cdmpouhdSi  In  ^a^  we  -used  the  solubility 

method  tb  . study  bpmgi^, compounds  in  solution^  the  neW  gtoeral  method  r 
was  demohs|r.,&tSd;'w4th^|!iS^,  ibd  complex  compoundsv^  -  .v-ja,  ^  .1  i  :yf,r 

0ur,,.of>ti6hr‘stMy  of  co^lex  ions  was  based  Ott'  the  theory  of  cto^ 
tinuops  ytoiation  ot  concentration  and  selected  different  optical  ac-: 
tivityj;  opticai  density,  apd^^  r  giving  additive  tod;  .:\ 

harmohidus,  physical  d^operties  to'  study  the  coimplex  reaction  of  tartaide  -:r,? 
acid  and.ious  .of  copper,'  iron"  and  cobalt.  When  are  studieds  the  compleiiC;.-!-:  a 
reactions  of  lirpni  hhd  pyrocatechol  the  photo-^absorptiOn-  methody;  ...rry  s 
two  hew^.c^plex  lOnS  were  learned j  one  is  a  2:1-  (Fes  phenol^  fgre.fen-'  v,;  '?  >  ■  ! 
yellow  cojored  ppsitive  ion  at  ph"2j'  another  one  is  'a  1:3  blue  positive  , 
ion  at:  ph»5,,?.  The  'iiae  of  optical  density  tod  electrical  trtosfeiring  c 
method 'to  .  .stuify?  the^  formation  reaction  between 'sulfocytolde  f  v  - jy 

radical  and!  five-Valtoce  molj^.Shtm  in  Water^aoetone  soluW^^  proved, 
the  existence,  of  tWo  new  positive' 'iohs^  bhe^^  i^  1:1  (molybdenums:  Sul-  - 
focyardde  r^cal)  tod  the 'other  bhe' is  lUhv- 


One  theoiy  conCeriiiiig  the  equilibrium  of  Co^^  dons  in'  sClution  y or 
is  as  follows:  we  may  consider  that  the  SbrapleX  totioh  in' solution  is/yy 
similar  to  absorption  action:  metal  ion  is  equivalent  to  the  absorption 
center  .pf^^  to  ^tot  tod  i^S  CbCrdinati^  ia„«qid. valent 

to  sbit^  j  therefore,  wS  cari  'uSe  the  ’Fu-loSg-Sieh-i-she  equation  to  <KJqjress  Y 


m  If  •' 


the  average  complex  nlimbers  and  their  logarithms.  As  a  result  We  may 
ejqpress  such  properties  as  polarographical  half -Wave  potehtial,  oWida-i 
t ion-reduction  potential,  extraction  percentage,  solubility,  etc 
which  vaiy  with  the  Concentration  of  the  coordinating  cpnqpound  by  the  ■ 
Fu-long-lieh-she  equation,  as  the  expression  for  various  equilibrium 
constants  j  one  is  supplementary  to  the  other. 

Inorganic  synthesis  '  ■ 

A  major  'project  is  to  obtain  high'  purity  materials.  We  have 
prepared  super  pure  germanium  and  eillc on  which  are  qualified  sstftiX 
conductor  materials j  we  haVe  also  controlled  the  method  of  belt  smelt¬ 
ing  and  reduction  of  chlorides  with  l^rojgen.  The  former  is  used  to 
prepare  elastic  high-purity  antimony.  Both  the  high  vacuum  method  and 
the  extraction  method  are' being  used  to  produce' high-^Ufity  materials. 

An  improved  S-ipi-tih  ion-exchange  method  has  been  used  to  separate  2$ 
different  rare  earth  elements  to  their  spectrum  pure  condition,  Mai^ 
synthetic  projects  are  designed  to  support  the  preparation  of  inorganic 
materials.  The  production  of  chemical  testing  materials  has  been  in¬ 
creased  abruptly,  many  new  items  include  rare  element  test  agents  and 
spectrum  test  agents,  A  new  regulation  governing  test  materials  is 
being  worked  out. 

We  are  successful  in  the  identification  of  chemical  units.  The 
so-called  Benson ‘s  antimony  pentasulfide  has  been  proved  as  the  compound 
system  of  antimony  sulfide  and  m  sulfur,  instead  of  a  chemical  unit 
according  to  thero-differential  analysis  and  the  evaluation  of  sulfur 
extracted  but  at  l60°. 

Physical  chemistry  analysis 

Work  has  been  developed  under  the  influence  of  Russians  Ku-er-na- 
kou-fu  theory.  In  an  aqueous  salt,  system,  fused  salt  system  and  metal 
system,  work  has  been  carried  outj  in  the  meantime,  some  equipment, 
such  as  a  thermo-differential  analysis  set-up,  heat  balance,  phase 
microscope,  polarized  microscope.  X-ray  diffraction  unit,  etc,,  have 
been  set  up. 

In  the  study  of  sea  water,  water  containing  potassijm  from  Na, 

K,  Mg  Cl,  and  SO.  type  salt  lakes,  and  from  Na  Cl,  SOi,  CO,,  and  HCO, 
type  alkali  lakes,  we  have  suicceeded  in  extracting  potassium  salti 
preparing  potassium  fesrbilizers  and  extracting  alkalies  in  industiy. 
Studying  the  NaF-AlF,  system,  we  have  fixed  the  prbper  conditions  for 
the  electrolyte  in  aluminum  refining  process.  About  the  silicate 
system,  the  phase  problem  for  Na20-B2C2X$iO2,  was  studied,  the  speed-  ' 
temperature-time  relationship  of  thb  ■\^scosity  method  may  be  applied 


in  the  production,  jjrpcess  of.  glass,  Ip:  cp^ectioh-wltH,.;  ; -  ^ 

the  special  feat^ea,  of  .China’s  -iron  ores,'  ore  residues  ■■'vd 
content, "  IdgJi  'tit^t^  ,0  nagnesium  pontent;;have  heen  . 

studied  .< We  ''nsed  'a  dheniistry  anali^ical  aethod^-^^^^  OowisP'tlQi’ ; .  i ;  • 

with  physical' •ch^etny.j^^  properties  to  at^^  l^lie 

system,  hdron' steel  syst^,  ’Cri'Ni*^o  steel  system,  and  v 

steel  system.  The  results  have  significant  practical  meaning  ii 
production.  Furthermore,  we  have  studied  systems  with  .rare  elements,^."; 

A  number  of  tri-?elenent  system  with  common  positive  -ions,:  inr;.,.; 
eluding  KCi-K^Oh-^jO  land  KHCOo-IIUSOl-HoO  have  besn  . probed, i  the  w^  . 

includea~the  study  of '  tboir  solubility  curves,  the.  mutual  j^fe^ts  ^  . 

the  degree  .of  .sdlubility  by  ion  pairs,  and  some  .  theoideh  ^  :•  t 

solution,  We'alho  st^  and  Alf-CQ-jji.a^  r:  ,  -i-., 

xd.th  the  diffraction  ^sitehce  and  tra^^ 

tion  of  .thd'^e^^yr  ^  ^bbed  the  structure  of  t^,  individual  phase  . - ; ; 
and  discovered  the  duper’lstructi^  Also,  in  .the..Al-Wi^aaad  A^ 
systems,,  ^e  found  t  relationship  between  metal:, compounds 

and  th-^  family  identified  the  corresponding  transition-.  .  ;,- 

phase,  '  I^<^  ig^u^^;'sy5^em^^  slow-.cobling  phase  .dia^am,  we.ndbl^®^  - 
some  phase  change,  abruefure.,  .Other  theoretical  .study  f^cludoe  the  .  ^ 
kinetics  of  alloy 'ordOTed  inversion  thermodynamic  study  of  ^iron-» 
carbon  phase  diagram,  and  the  statistical  theory  of  the  bihaiy  solid 
solution,-  V,. 


In  the  eieciarol^ic  separation  of  hydrogen  isotope?,. iw%  ha^^^  i-, 
studied  the  effect  of  high  current  density  on  the  sepscratibn  coeffi- 
cioit.  Using  platinum  wire  anode,  delute  sodium- hydrpjdde  eleotrolytej 
1-13  araperes/cm^  current  density,  and  room  temperature,  idie  separation 
coefficient  thus  obtained  is.  around  7,  which, agrees  with  the,  "proton-.;. . 
transformation"  process  in  the  hydrogen  supw  potentiai.  theory,- 
result  indicates  the  posaibiiity  that  a  high  current,  density  may- be  . 
used  to  strengthein  electrolytic  process, Equlproent.with  ij^ex  atomiC;^v^^,; 
compounds  in^roved  the !  yield,  rate  of  .KCl%  and  IIaCl% ,  ; .  , , ,  ; 

The  thermo-expansion  effect  of  heavy  water  was  carefully  investi¬ 
gated,  The  solubility  of  potassium  bichromate  cadmiura  iodi^  ^ 
the  mixture  of  ordinary  and  heavy,  water  at  2^^.  shows,  that-  the  effect  ^  : 

produced  by,  thb  second  D  atom  when  it  ,  is  subf  titutedJih^  ifater;-  mpli^ule; -s' ; 
is  only  about  of  the  effect ih:od  by  the  first,  !),  atom.  So  far-,;,,-; 
as  the  theory  whiph;  stats?,!  that  'ihe  catalystip  actiw!of,:  the  .  deuterium  :  ■  i 
ion  is  stronger  than  hy&bgen' ion  is  cphcefn^,  ;ihe  study  of  the^^^.1^  ■ 

tao-er-te  reactibh  in  heavy  waiter  at  ,  f bom"  has  pippyed  it  ! ,  .  y  - 

true;  in*  the  meantime,  we.  studied' the^techhiq^ws.  of  .me,asUrihg.  the;r.eW^ 
tion  rates  of  color  appearing  mid  cblbf  fading  in  one  milliliter  soiutibh. 
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The  lise  of  a  ^adieehtive  isotope  as  an.  ind^:  atom  to  iSeelc-iiihdlrStanding  . 
about  the  .  Valence  .saad,  bond  characteristics '  and  the  theory:,  of  exchange.  : 
reaction  of  metallic  organic  compounds.-was  probed,  .  We.  also  Studied 
the  isotope  .exchange  of  antimony-in'Wmesithlene  iand  its- chloride  in  •  ; 
ethyl  alcohol  solution.  The  exchange  activity -measured  was:  Ih  heal/ . 
grara-moleeuie,  .  .Sinilffip  compounds  [including  antimony-p-mesitylene  ani  ;:  : 
antimony  triphenol  have  also  been  studied*!  ..  ..  .  .  :  !  ■  ■ 

In  ..the  analysis  :of  water  isotopes,  the  form  of  the  Cartesian  diver 
was  studied^  the  most  suitable  form  is  the  shuttle  diver  which  has  the 
maximum  range  for  the  linear  relationship  between  the  up-and^dcxm 
speed  of  the  diver  and  the  temperature  difference  of  the  "floating 
tenperature." ..  The  range  is  usually  around  lo,6°.  So  far  aS  the  toop  .  . 
method  is  concerned,  the  mixtiire  made  of  a-chlornaphthalenes  and  diesel 
oil  distillation  fraction  with  corresponding  boiling  point  is  suitable 
to  measure  heavy  water  of  all  concentrations  with  an  accuracy  of  0.02- 
0.03^,  In  the  process  of  total  analysis  of  very  diluted  heavy  water, 
we  used  the  balance  method  by  passing  carbon  dioxide  through  sodium 
bicarbonate  solution  to  remove  excess  0-18  and  employed  the  diver 
method  to  take  measurements.  Among  the  more  than  30  samples  from  water 
sources  aU  over  the  country,  this  method  has  been  used  to  determine  ' 
the  contents  of  serai-beavy  water  and  hydrogen  peroxide  in  high-density 
samples. 

Looking  back  at  the  development  of  our  inorganic  chemistry  in  the 
past  decade,  we  believe  that  today*  s  achievement  from  a  blank  past  is 
mainily  due  to  the  precise  leadership  of  the  Party. .  Prior  to  the  Libera¬ 
tion,  there  was  basically  no  inorganic  course  offered  in  advanced 
schools.  But  now  inorganic  chemistry  has  not  only  become  the  number 
one  basic  course  in  chemistry  departments  of  general  xmiversities  and 
in  the  chemical  engineering  department  of  chemical  engineering  colleges , 
but  many  specialized  courses,  such  as  rare  element  chemistry,  complex  ■ 
ion  chemistry,  and  inorganic  synthesis  have  been  set-up  to  train  spe¬ 
cialized  workers.  And  many  advanced  colleges  are  carrying  out  inorg^iic 
studies  important  to  the  development  of  our  national  econotiy.  Large  . 
inorganic  research  projects  are  being  performed  in  the  research  in-  . 
stitutes  of  the  Ac2deray  of  Science  and  the  Ministry  of  Chemical  Industry 
Our  equipment  and  our  strength  are  growing  graduallyi  we  should  say 
that  OTU'  achievements  are  great.  However,  on  the  other  hand,  the 
accomplishments  we  have  made  so  far  are  too  small  to  satisfy  the  demand 
requested  by  the  magnificent  socialist  construction  program  and  the 
leap  forward  guided  by  the  light  of;  the  general  line.  Therefore,  more 
work  shotild  be  carried  out  by  our -inorganic  workers;  the  following  are 
our  opinions.  We  welcome  discussion,  .  ;  ’ 

1,  To  further  associate  theory  with  practical  work  is  the  super¬ 
highway  toward  the  development  of  any  science.  The  speedy  increase  of 
our  national  economy  is  the  motivating  force  idiich  propels  the  progress 
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of  sbience.  In  the  field  of  Inorgafiic'  chemist'iy/ 

initiated  by  the  peaceful  Uses  of  atondc' ehei‘gy^:  electi^OHife^  4echnl4UBS, : 
jet  techniques,  met  el  alloys-^  basic  chemicei  industry^' 'rark  SleihentS^  -  ^ 
and  rich  chendcal' resouikes  s^e  whiting  ^bt*  sblutibns'. .  “  QJhejp^^^^ 
inorganic,  cberaisti^'woiicers  must-  bear  in  mind  the  develbpwerit  of  ChihaSe- 
productive  power  tb  st3E*uggle  to  complete  important  sciehtifie  tasks  ■■ 
which  ^e  vital  to  our  national  ecohomyi  In  the  meantime;  .^e- should  • 
emphasize  theoretic^  study  which  is  directly  related  to  practical 
situations,  bhly  tl^ough  the  p^^^  developm«it  of  thSof^  Can  prac¬ 
tical  production 'be  given  powerful  guidance.  • 

2.  The  development  of  iiibfganie  'chemistry  should  be  k  balanced 
one,’  Because  of  ui^ency  to  some  la’oductioh  projeCtsy  progress-  to'  the 
past  was  unbalanced.  For  instance,  emphasis  was  given  tO  extraction  ■ 
of  rare  elements  instead  of  on  the  basic  chemistjy ‘study  of  such  ele-  ' 
mentSi  no  work  was  dope  oii  the  synthesis  of  complex  compounds,  most 
of  the-. work  to  the  past  was  Concentrated  on  the  study  of  comply  com¬ 
pounds  to  solution.  In  tlie  field  of  inorganic  synthesis,  emphasis  Was 
on  preparation  instead  Of  the  study  of 'the  properties,  structure,  and 
reaction  theory;  the  physical  chemistry  analytical  “Work  should  be  ■  '  v 

breeder  and  deeper,  toiS  is  also  true  with  the  study  of  isotopes,  more  : 
theoretical  work  should  be  performed.  In  future- development,  a  balanced 
over-all  sitxiation  should  be  emphasized.  / 

;  3.'  In  toprganic  research,  close  coordination  among  Various  branches 
and  complex  chCj^stry  and  physical  cheiristry  ^alysis  should  •  keep  close  i 
contact  with  separation,  extraction  and  synthesis  of  rare  ’elemonts,;  In¬ 
organic  synthesis  •  should  closely  maintain  contact  ’with  rafO  elements  -  'v 
and  id^ch  chemical  resource  utilization  should  "be  maintained i-  ' Especially 
important  is  that  the  study  of  toofganic  chemistry  requires- the  modem  ' 
bquipraent  and  pe'jihods  from  physical  chemistry  and  physics.  We  Should 
widely  establish  high  teraperat'ure,  low  temperature,  high  pressureji  high 
■vacuum,  thfermal  spectrum,  'thermal  balance,  polarograply,  ‘  electronic 
au'boma.'tic  control,  paramagnetic  resonance,  nuclear  magne'tlc  resonance,  '■ 
emission  spectarum,  ultraviolet  and  ■visible  absorption  spectriin;  ’  infra¬ 
red  speet^, '  joint  dispep^On  spectrum.  X-ray,  eleOtrbh  diffraction,  ■ 
neutrem'  diffraction,  eitectron  microscope,  mass  Spectroi^aph,  isotope 
marking  technique,  high  ^ergy  rkiiatiOn,  end  modern  methods  and  equip- 
ment,  etc,.  The  eSqaansiop  of  reseafoh’too-ls 'tod' Oohdittbns  •will  enable- 
us  to  effSetiveiy  produce  new  synthetics  tod  careftiliy '-tod' closely  ■ 
study  "the  properties,  struct'iiie  tod  ;toabtitoyeharact%i^stics-''of'-to-‘-^'^^^ 
organic  matters;  these'  studies'wili'  be' enough  to  imprOVe  our  under-  ■ 
standing  about  •the  theory  tod  '  erio'ii^  tp'  proAptk ’  bettei*  ifoundaitidn-  for*  ■ 
better  utilization.  *  •:  'I 


ii.  Since ;  our  icbmitiy  is  a-  great  cbvintry  xd-th  -iieh  *resbiircey  j  •  -  • 
mineral  deposits  are  scattered  everywherej  therefore,  great  industi^ial 
development  will:  be  established  at  many  areas  in  the  future  j  in  older 
to  satisfy' this  future*  trend,  many  inorganic  research  centers  with 
first-rate  experimental  equipment  should  be  set-up  at  many  places. 

Every  center  will  have  its  outstanding  special  topic  for  study.  Each 
one  should  try  to  reach  advanced  standing  in  the  international  circle, 
and  its  ability  should  enable  it  to  solve  significant  probli^seh- 
countered  "in  the  development  of  6ur  national  economy;  Sex^brar  research 
centers  will  be  grouped  together  to  form  the  nucleus  of • a- research 
networkj  their  work' and  planning  will  be  greatly  coordinated.  Of 
course,  the  development  of  inorganic  chemistry  should  be  under  the  over¬ 
all  planning  for  all  branches  of  chemistry. 

To  serve  the  socialist  construction  of  our  motherland  enthusiasti¬ 
cally  is  the  most  dignified  task  as  well  as  the  greatest  luck  of  we 
scientific  workers.  Inorganic  chemists  should  stand  together  with- 
scientific  workers  of  other  branches  of  chemistry  and  other  sciences 
and  be  xinder  the  great  leadership  of  the  Chinese  Communist  Party  to 
develop  the  highest  degree  of  positive  attitude  and  mobility  and  to 
bravely  march  forward. 
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II .  CHINA»S  PfiOGRESS  IN  ORGANIC  CHEMISW  IN;  ;EE.CENI  ^ , 

••  •■  .:M: r.:,  i  ;;•?!?  n.vr- 

PageS''6-8  ;•;  ■  Qhiattg: 

...  ■  vv';;/Ssi^^,es: 

The  prdgresa  of  brganic  chemistry  in  the  decade, , (f  jiiae 
tioii;  "ds  with  other  branches  of  science,  has  been ■npin'eced^ted  her; 
catise  of  the  vffierring  leadership  of  the  ;Party.  Before  -4^^ 
the  foundation  of  Gila's  organic  chemistry  and  other  indHStriee  was  . 
vei*y 'poor*  All  research  work  in  organic  chemistry,  was  performed;  in  .  ,  . , 
connection  with  the  needs  of  medical  fields  (snch.  as  Glrinese  drugs, 
alkaloids,  and  hormones)  and  light  industries  (such  as  dyestuffs 
chei^stfy,  and  fiber  chemistry)}  most  of  the  work  w^S' inward  the 
direction  of  the  synthesis  of  complicated  naturaiicompounds  and  their  _ 
derivatiTres*  Therefore,  the  accomplishments  in  spatiai  chemist^  in 
the  field  of  tbed^etical  organic  chemistry  were  the  most  noted.  Be-  . 
cause  of  the  attention  and  support  given  to  this  branch  of wciencf  by 
the  Party',  the  research  and  industrial  progress  of  China*  s^  orgajidLc  ;  ,  .  ^ 
chemistry  has  not  only  been  leaping  forward  but  also,  has  had  ,quali^ 
tative  changes.  Most  of  all  is  the  change  that  occurred  in  the  thinking 
of  otir  research  workers.  Their  projects  which  have  been  closely  con¬ 
nected  with  the  tasks  of  our  national  construction  have  made  a  great 
contiibution. 

During  the  period  of  the  past  two  decades,  the  development  of 
organic  chemistry  has  been  mainly  in  the  following  four  areas:  basic 
organic  chemistiy,  the  chemistry  of  high-molecule  compound,  the  chemis¬ 
try  of  complicated  natiiral  compotinds  (such  as  alkaloids,  vitamins, 
hormone,  and  antibiotics)  and  the  chemistry  of  elemental  organic  com¬ 
pounds,  Since  the  Liberation,  all  four  fields  have  been  probed. 

i*  Research  on  Heavy  Organic  Synthesis 

Neither  research  work  nor  industries  of  heavy  organic  synthesis 
were  established  jarior  to  the  Liberation  in  China,  But  after  the  Libera¬ 
tion,  due  to  practical  production  demand  by  such  industries  as  synthetic 
rubber,  fiber,  and  plastic,  many  urgent  tasks  which  were  awaiting  im¬ 
mediate  action  were  presented  to  our  organic  chemistry  workers.  Be¬ 
cause  of  the  attention  given  by  the  Party  and  the  assistance  rendered 
by  the  Soviet  Union  and  many  other  brotherly  countries,  work  on  heavy 
organic  synthesis  was  soon  quickly  developed  in  many  research  institutes 
and  higher  educational  facilities.  Their  growth  has  been  tremendous. 
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The  major  problem  in  Vieavy  organic  synthesis  is  to  obtain  the 
synthetic  method  of  principal  rm  materials  and  aiad-liary  materi,als 
needed  in  the  preparation . of  high  molecule  compounds  (such  as  simple 
substance.,  solvent,  plasticizer,  etc.),.  The  major  point  is  to  use 
cheap  aaid  easily  obtainable  raw  materials  (such,  vas  ethine,  ii8t‘ara.L 
gas,  industrial  gases,  petroleum,  by-products  of  coal  finishing  proc¬ 
ess,  by-products  of  agriculture,  atr  and  water)  to  make  inportant 
compounds . 

If  Heavy  Orgardc  Synthetic  Compounds  From  Ethins 

The  study  of  heavy  orgasiic  synthetic  compounds  from  ethine 
didn't  stax’t  until  after  the  Idberationj  a  series  of  projects  have 
been  performed  in  the  past  decade,  the  laost  iisportant  are! 

, (l)  The  preparation  of  acetaldehyde  acetone  by  adding 
water  to  ethine,  and  the  preparation  of  acetic  acid  and  acetic  anhy¬ 
dride  by  oxidising  acetaldehyde. 


(2)  The  preparation  of  ethyl,  chloride  an.!  vinyl  chloride  as 
a  si»ple  plastic  substance  by  adding  chlorine  and  hydrogen  chloride 
to  ethine. 


(3)  The  preparation  of  vinyl  acetate  as  a  simple  substance 
of  polyv3.nyi  plastic  by  adding  acetic  acid  to  ethine. 

(Ij.)  To  add  foxtiialdehyde  to  ethine  for  the  preparation  of 
so?!ie  chemical  compourids  such  as  simple  sub3t3n.ce  of  artificial  plasma 
and  synthetic  plastics. 


(5)  The  synthesis  of  other  products  of  ethine,  such  as 
ethylene,  methyl  cyanide,  and  propylene. 


(6)  Ethenol  is  the  product  of  bi-polymerisation  of  acetylene, 
a  farther  synthesis  gives  a  simpl-e  substaiice  of  chloroprenene  rubber. 
Some  of  the  above  mentioned  projects  are  still  in.  the  laboratory  stage, 
but  some  of  them  have  been  put  into  production  already.  The  major  re¬ 
actions  are  shovm  below: 


CH^O 

R0-CH2“CeC-CH2-0H 

ECW 

CHg^OHCN 

CHsCH? 

CH25*GH-CECn 


CH  sCK- 


HgO 


CL 


GK^CHO— ^  CH3COOH 


, — V  CHC3.pGHGl'>^’^a-~'l> 


2  CCl.-CCl, 


KCl 


CI2 


4  CHo*CHCl-~—-^  GHoC1“GHC1,j™— 

CH2*CK2  ^S0l2  -  Fe  ^ 


CH2“CCl2 
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The  Utilization  of  Prodiacts  from  Coal  Treatment 


The  appl.ica.tion  of  the  aroraatie  compoxmds,  sa,cb  as  benzene, 
phsnol,  and  naphthalene  from  coal  tar  fractional,  distill.ation  process 
prior  to  the  Liberation  was  limited  to  the  small -quantity  use  by  phai-- 
macal,  dyestuff,  and  plastic  (Bakelite)  indius tries,  but  these  com¬ 
pounds  hare  become  raw  iimterials  for  some  heavy  organic  syQ.thstic 
proce.ss6s  since  that  time. 

The  study  of  heavy  organic  synthesis  from  benaene  and  phenols 
In  the  past,  the  synthesis  of  phenol  from  bsnaene  was  made  by  means 
of  benzene  sial.phoriic  acid  or .  ch.lo.robenz8ne,  and  to  obtain  acetone 
from  propylene,  the  latter  had  to  be  hydrated  first  to  becoirje  propyl 
alcohol  and  then  hare  hy:lroge.n  removed  by  means  of  catalysis  process 
to  get  acetone.  Recently  we  have  succeeded  in  using  oxidation  of 
isopropyl  benzene  to  obtain  phenol  and  acetone. 


CH3  CH3 

</ 

CH 


CHtj  CHo 

\/ 

C-“0"~0' 


H 


CH2«GHGHp- 


0. 


CH 


> 


CR3 


>= 


0 


Fiu’thermore,  we  have  also  studied,  the  sjmthesis  of  nylon-6  sim¬ 
ple  substance  froia  benzejie  or  phenol. 


Production  has  been  started  on  phthalic  anliydride  by  the  method 
of  catalytic  oxidation  of  naphthalene.  Phthalic  anhydride  is  the  im' 
portant  raw  material  for  plastic,  paint,  pigraent,  an.d  dyestuff  in¬ 
dustries. 


^2  . 


¥e  also  studied  the  process  directly  using  coarse  naphthale.ne  aa 
the  raw  material,  which  not  only  rtuiintained  the  acti^rity  of  the  cata¬ 
lyst,  but  also  increased  the  rate  of  yi.eld  of  phtha3.ic  anhydride.  In 
additj.on,  the  ethereal  salts  of  phthalic  acid  were  also  studied. 
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Ant.hraqyinone,  which  is  aB  ircftortant  inteninediate  for  dje  produc¬ 
tion,  has  been  produced  bj  boi3,ing- layer  catalytic  oxidation  of  an¬ 
thracene,  The  process  for  the  jireparaticm  of  plastic  by  remo^'ing 
Jiydrogen  from  ac>3naphthene  has  also  been  stxidied, 

3,  The  Utili-zatlon  of  AgTicultural  By-Products. 

Prior  to  tlis  Liberation,  the  application  of  furfural  in  our 
country  tfs.s  liMted  to  rb-nor  usages,  .little  ms  done  about  the  re-^ 
sesx’cb  on  the  ext-racticn  rfi.ethod3  of  far.f\tTal,  and  there  was  no  applies- 
tioii  of  .it  in  the  .field,  of  he?n/y  organic  chemistry. 

Since  the  Liberatiox!.,  especislly  during  the  period  of  the 
great  forward  leap,  the  methods  of  extraction,  preparation,  and 
application  o,f  fixef'ural  as  a  raw  material  for  the  marmfaetm.-e  of  nylon 
have  been  studied  e%!'erywhex''e. 

The  heayf  organic  synthesis  with  fur-foral  is  mainly  for  the 
preparation  of  butane  dicarboxylic  acid  and  dl-aralnss  as  tlie  ra'W  ©a- 
terials  .for  the  psi'odu.ction  o.f  nylon-66.  The  followi-ng  two  methods 
have  been  t^Aedi 

(1)  The.  preparation  of  furan  an.d  its  .derivatives  by  removing 
carbonyl  from  .firTfural,  and  its  derivatives  ai’e  the  raw  mate¬ 

rials  for  nylo.rji~66j 


ZnO-CrpO^-MnOp 


(i)  Ki  “  Co  “  Al,  normal  px'’essm'’e 

C^)  Si  “Co  -  Alj  high  press'ure 

(.3)  'Mi-diatomoeous  earth,  high  pressure 


(1)  ZnClp-HCl 


(2)  H.gSO|^-HCl 


L  MaCN 

5.  CHr,CHACHnCH<5, 

,  iLi.  lu.  ^  t  t- 


(1)  Co-catalyst,  high  pressure 
CHoGHoCHaCHo  (2)  Ni-Al,  low  pressure 
j  ^  "“I  ^  NHg(CH2)6®2 

CH  CK  (3)  Mi-Al,  normal  pressure 


(2)  The  preparation  of  succinic  anhydride  from  tbe^ oxidation 
and  reduo tio'A  prvod-acts  of ,, fur-fur als 


CHCOOH  2JI  GHgCOOH 


CHCOOK  CH2COOH 
(both  directions) 


The  resource  of  castor  oil  in  China  xs  very  riohj  it  had  been 
used  before  the  Liberation  to  prepare  octyl,  alcohol  and  methyl  hexyl 
ketone  by  the  process  of  saponification  cracking  and  to  prepare  heptal- 
dehydej,  heptjl  alcohol  and  othei’  products  through  hot  cracldng  process! 
however,,  no  application  was  adopted  from  these  cracking  products. 

Since  the  Liberation,  the  use  of  castor  oil  as  a  I'ai'i  material  for 
nylon  has  attracted  attention  everywhere!  especially  during  the  period 
of  the  great  forward,  leap,  many  research  and  production  units  have 
studied  the  preparation  of  nylou~9  and  nylon-11. 

Satis.factor5^  results  have  also  been  achieved  on  the  preparation 
of  acetic  acid  and  its  derivatives  from  distiU.ation  or  fermentation 
of  agricultural  by-products,  the  preparation  of  oxalic  acid  tram  saw¬ 
dust,  and  the  preparation  of  acetone  by  fermentation  of  farm  products, 

h.  The  Utilization  of  Petroleum  and  Shale  Cdl. 


Heavy  organic  chemistry  of  petroleim  and  shale  oil  didn’t 
start  until  recent  years!  the  main  projects  include  dehydrogenization 
of  low  a3Jca?ies,  the  extraction,  and  oxidation  of  paraffin  wax  to  form 
high-grade  fatty  acid  and  alcohol,  and  the  application  of  petroleura 
ole.f  ines , 


(1)  De-hydrogenization  of  low  grade  alkanes. 


Ethylene-butane  and  butane-butene  gas  inlxt-ures  are  ob¬ 
tained  by  cracking  ethane  on  nickel  catalyst.,  dehydrogenization  on 
ehroadum  oxide-aluiianuB).  o;xide-potassiura  oxide  catalysts  yields 
butadiene . 

(2)  Tiie  application  and  extraction  of  pasraffin  wax:. 

After  tte  Liberation,  a  kind  of  liigh-wax-content ' natural 
asphaltxM  from  which  ozokex’ilte  can  be  extracted ,  was  fosaid  in  our  coun¬ 
try,  the  ozokerite  can  be  made  into  various  Id-nds  of  product®  such  as 
vaseline  after  purification.  Meditm  scale  experiments  have  been  per¬ 
formed  to  prepare  acetic  acid  by  paraffin  wax  o.iddation. 
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'  (3)  The  \rbilization  of  petrolem‘ olefines, 

Alcohols  can  be-  made  by.  hydro  lysis  of  ■  low-bbiling' -difetillai*- 
tion  fractionr  of  .  petrolenm,’  the  polymerization  reactibh  starting  frtim  -  .  , 
ethylene  .propylene  have,  also  been  studied.  Olefins  :(RGH>^GH2)  fi'oni  Shaie  ' 
oil  .can  be  used  to  :prepare  detergent  (R-CHMe-OSO^Na) 4  ;; 

5*  The  tUtiiization  of  Natural  Gas,  .  .  :  '';v  . 

China  has  very. rich  natural  gas  resources.  Recently  survey 
w<xpk  waS' carried  out  by  a  group  of  scientists.  Most  of  the  activities  ' 
on  the  utilization  of  natural  gas  as  raw  material  for  organic  synthesis 
have  been  concentrated  in  recent  years  on  the  following  projects: 

(a)  the  oxidation  of  marsh  gas  to  form  fomaldehydej  (b)  chlorination 
of  marsh  gas  to  form  methyl  chloride j  (c)  fomation  of  organic  compounds 
ccmtaining  fluorine  from  synthesis  of  marsh  gas j  and  (d)  the  preparation 
of  ethine  by  hot  cracking  marsh  gas, 

6,  Application  of  Water  Gas  and  Carbon  Dioxide 

Prior  to  the  liberation*  no  work  was  done  on  the  organic  . 
synthesis  using,  water  gas.  After  the  liberation,  because  of  the  syn¬ 
thesis  of  petroleum  work,  initial  study  was  carried  out  on  that  subject 
in  the  period  from  1^50  to  19$2,  and  some  experiences  were  collected  on 
the  synthesis  of  water  gas.  Later  on,  by  the  use  of  catalysts  from 
steel  smelting,  the  yield  rate  was  greatly  improved  and  the  results  are  - 
much  higher  than  the  results  from  similar  type  research  published  by 
other,  literatvire. 

The  synthesis  of  carbonyl  chloride  from  carbon  monoxide  and  air 
has  been  under  large-scale  experimentation.  As  for  the  synthesis  Of 
heavy  organic  compounds  from  carbon  dioxide,  only  tirea  was  ' studied ‘  in 
this  country.  The  use  of  catalysts  in  heavy  organic  Synthesis  has  ’ 
greatly  improved  the  reaction  rates;  in  those  reactions  such  as  oxida¬ 
tion,  de-hydrogenation,  hydrogenation,  addative  reactions,  hydrolysis, 
and-^  alkyd  compounds,  we  not  only  use  catalysts,  but  also  probe  ttie 
theories  behind  them. 

® '  The  Study  of  Natural  Organic  Compounds  and  Pharmaceutical  Chemistry 

China  has  vast  land  and  rich  resources.  Natural  organic  compounds,  • 
therefore*  are  plentiful.  Prior  to' the  Liberation-,  people  were  working  ' 
aimlessly,  disorderly,  and  unrealistically.  .  Since  the  Liberation^  - 
people  have  clearly  learned  that  the  aim  of  research  is  for  production!-^  " 
and  theoiy  should  be  tied  in  with  practicality^  '  Bhised-  on  these  prin-  ' 
ciples,  the  research  progress  of  pharmaceutical  chenistry  and  natural 
organic  conqpounds  in  a  short  period  of  time  has  solved  many  practical 
problems. 


The  problems  confronts^  )4n  the  prddudtioh  of  such  as 

penicillin,  aureomycin,  Chloromycetin,  and  streptony-cin  were  solved 
shortly  after  theNMb^ration>.  and  actual  p^  got  UfidSi^y.  Pre~ 

paratoiy?  work  has;  ^  started  on  new  antibiotic  predUcts, in:"- '  - 

addition^,  in  order  to  serve  the  pasturage  54ndastry,'  work-bfi ' 
ment  of  veterinary  antibiotics  has  been  conductedc(ns>  a^^despi>e'a!d  beBiVsi*  ^ ' 

In  the  preparation  of  hormones,  we  have  j^epdred  in  S'-Ve^  ^ort  * '■ 
period  more  than  ten  kinds  of  inyortant  hormones  which  are  vital  to 
the  health  of  mankind,  such  as  yellow  ketonesi:  etcv,‘ and 'btherS'^haiye 
already  been  put  into  production*  The  preparation-  of  Kb4Pii-S^^  is;  noi^':;;^^ 
under  large-  scale  experimentation-, ■■■  -  ' ■-  ■  V' 


The :  improvement  over  the  direction  of  development  and'  liiethOdS  of  ‘  • 
production  of  vegetable  alkaloid  and  other  vegetable  products  started, 
gradually  after  the  Liberation.  For  instance^  the  stud^  of  pharmaceuti-i; 
cal  plants  or  vegetables  used  to  be  started  whenever  orystal  form 


could  be  extracted,  no  attention  was  given  to  the  effects  of  such  a 
stvidyj  but  now  emphasis  has  been  given-  to.  the  possible  separation -of  • 
the  effective  constituents  of  such  items,  and  further  study  will  depend 
upon  this  analysis ii  Furthermore,  diemists  in  the  past  didn’t  Want  to 
be  bothered  by  the  types  and  origins  of  various  plants  which  they^ were- 
using,  iUierefore>  frequently  it  was  not  possible  tC  repedt  and  p^ye ;  f ' 
an  expe^meUt  jbecause  of  the  use  of  wrong  plantsj 'this  discrepancy^ 
now  been  eliminated  by"  the  cooperaticai  among  chemists  aiid  botahists'^  ’  '  ' 


^o  handjLC;  work*  ^ 


Many  modem  methods  including  ion  exchange,  color  analysis >  'infra 
red  ray  spectrometry,  ultraviolet  ray  spectrometry,  etc.,  have  been 
adopted  to'  study  the  separation  and  structure-^ of  the  constituents  '  of  ;  ‘ 
natural  resources.  The  problems  studied  are more  advanced  and 
the  quali.i^  of 5: the  results  has  been  much  improved.  -  So  far  dif-'  .  / 
ferent  lypes.,  of  vegetable  alkaloids  such  as  Tien-Chieh,  ife^xuang,- and  V' 
Fang-chl;. have  been  started  ;^^th  industrial  ja^odUction,  '  ' 


Some  work  has  -been  systematically  done  on  'the  study  of  the  che»nis]l^ 
of  turpentine  products.  Many  types  of  perfumes  and  benzine’ have  -had  aii  • ' 
effect  on  our  productive  construction. 


Under  the  direction  and  organization  of  the  Party,  those  who  practi.ee 
medicine,  -^9  iare  engaged,  i^  theory  research,  arid  chei^sts  \3oiut^ 

studied  aniibiiharziai  drugs  ahd  prepared,  more . thah'l>0(X) 'dx*ugs  in  a  •;  ;  ; 

short  period  of  three  .  recent  ybars,:  their'  force  has' 'been; ;  r 

largely  sifted-. to  the  study .  of  diseases  such  as  -high  blood  'prbshure  "  >  V; ;  - 
and  cancep,  :idiere  effa9tive>,  durgs  are  lacking.*;  ‘  '  ; .  '  > 


. Organic;: ,Chejailg.'fery- Research .  .  ,  •  ;  ••  ;r'.-  '/■.-v 

Element;'  organic  chemistry  is  -an  advanced  'science#^  in -tdie- field  of 
organic;  chemistry,.  The,  research  situation  in  countries  all -over  the 
world,  is  rather'  impressive j  -and  many  accomplishments.;have.- been- obtained; 
However  j  tl^s  .branch  of .  science  was  again  a  blank  in  China-  prior  -  to. 
the  liberation,.-  .Since,  -thenj  research  work  has  befen  concentrated  oh-  ■; 
solving  some  practical  and  theoretical  problems. 


In  the  field  of  metal  organic  compounds,  several  hundreds  of 
organic  compounds  of  antimony  have  been  prepared  dxzring  the  past  ten 
years  for  the  purpose  of  finding  some  effective  drugs  to  combat 
bilharzial  disease.  Since  the  Liberation,  agricultviral  insecticides 
have  been  rapidly  developed  and  many  effective  phosphorous  insecticides 
are  now  being  prepared.  In  the  meantime,  some  work  has  also  been  done 
on  the  structure  of  phosphorous  organic  compounds  and  their  toxic  prop¬ 
erties,  ¥e  also  studied  mercury  organic  compounds  which  can  be  used  as 
insecticides,  magnesium  organic  testing  materials,  and  organic  compounds 
of  tin. 


In  order  to  produce  insulation  materials  which  can  stand  a  high 
temperature,  organic  chend.sts  have  studied  in  the  past  few  years  silicon 
organic  compounds  and  silicon  para  compounds. 

Fluorine  organic  compounds  research  has  been  carried  out  in  other 
countries  for  a  long  time,  but  it  is  a  weak  link  in  China,  Shortly 
after  the  Liberation,  some  scattered  work  was  done  on  this  subject, 
but  during  the  past  couple  of  years,  especially  since  the  year  of 
the  great  forward  leap,  the  development  of  fluorine  organic  compounds 
and  fluorine  para-compounds  has  been  rapid. 

The  significant  accomplishments  of  our  organic  chemistry  stem  from 
the  leadership  of  the  Party,  the  unselfish  assistance  given  by  the 
Soviet  Union  and  other  brotherly  countries,  and  the  vigor  of  our  organic 
chemists.  During  the  past  decade,  our  great  and  eminent  party  has  not 
only  led  the  political  and  economic  activities  in  China,  but  has  also 
correctly  led  scientific  work.  In  the  early  stage  after  the  Liberation, 
scientific  workers  were  directed  to  tie  in  science  with  production  and 
practicality  so  that  research  can  serve  production  in  a  more  efficient 
way,  Folloxdng  the  initial  stags  of  development,  coordination  and 
planning  emerge  as  the  most  important  tasks.  In  1956,  the  first  planning 
and  regulations  for  science  in  China’ s  history  were  drawn  -up,  proper 
coordination  among  related  research  units  was  organized,  and  appropriate 
cooperation  and  division  of  work  were  established  among  the  Academy  of 
Sciences,  higher  educational  facilities,  production  units,  and  local 
organizations.  In  the  meantime,  research  work  has  been  systematically 
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carried  out  according  to  plan.  After  the  rectification  can^aign,- 
scientific  workers  criticized  and  overcame  individualism,  gave  up 
what  used  tb  be  the',  unrealistic  oollege-stjrle  research,  positively 
devoted  themselves  to  socialist  coftstruction  activity^  and  happily 
shouldered  those  tasks  that  are  more  closely 'connected  with  piroducf- 
tion.  All  these  facts  contribute  to  the  unprecedented  progress  and 
qualitative  improvement  in.the  field  of  oirganic  synthesis.  .  . 


III.-  ■'  CHIHA’»S‘ ^PROGRESS'  IN  PHISICAL  .CHEMI3TilI,IN  R^ENT  DECADE 

Pages  P-12V  26  ’  ;  .  •  .  ■  •  •  ’  f  ’,^V>ang'Tu-ch-*t,- •  ■ 

:  ’ 'Nan  .Te-kang^ 

'  Ch^  ■  Kuo-hsi,  . 

•  •  . Chemistry  Department, 

T-  Peiping  ■Dnivei'sity- 

Introduction 

Prior  to  the  liberation,  scientific  research  In  ’old  China 
received  no  one's  attention?  furthermore,  since  China's  Agricultural 
and  industrial  production  levels  were  very  poor,  the  development  of 
scientific  research  was  impractical.  This  is  also  true  for  physical 
chemistry  which  is  a  branch  of  chemistry.  At  that  time j  only  a  few 
physical: chemists  did  some  rscattered  and  unsysteraatical  research  workj 
almost  all  of  which  was  done  in  foreign  countries.  Since  equipment 
was  scarce  in  China,  the  establishment  of  any  research  Center  was  out 
of  the  question.  Teaching  of  physical  chemistry  in  colleges  and 
universities  was  comparatively  out  of  date,  therefore,  very  few  physical 
chemists  were  trained  through  these  organizations, 

•  Since  the  liberation,  scientific  research  work  has  been  given  the 
most  serious  consideration  by  the  Party,  Under  the  correct  leadership 
of  the  Party's  scientific  development  policy,  scientific  research  work 
is  booming  in  this  country.  The  high  speed  development  of  the  produc¬ 
tion  level  of  agriculture,  industry  and  other  branches  in  our  socialist 
construction  program  has  been  challenging  the  domain  of  physical  chemis¬ 
try  with  many  urgent  problems  pending  immediate  solutions.  Of  course, 
these  demands  have  promoted  and  accelerated  the  research  work  of  physi¬ 
cal  chemistry.  During  the  past  decade,  the  noted  accomplishments  in''  . 
the  field  of  physical  chemistry  include  high  molecule  chemistry,  chemical 
kinetics,  structure  of  matter,  electrochemistry,  colloid  chemistry  and 
the  theory  of  solution?  definite  progress  has  been  made  in  these  vital 
fields.  Furthermore,  all  work  is  arranged  systematically  and  is  ob¬ 
jective.  It  generally  begins  with  tackling  a  practical  problem  and 
gradually  moves  to  a  theoretical  study.  Quantitatively,  the  work  has 
exceeded  the  sum  of  what  had  been  done  before  the  Liberation?  and  the 
quality  of  present  work  is  beyond  any  comparison  with  the  past.  Further¬ 
more,  modem  methods  and  equipment  used  in  present  research  have  guar¬ 
anteed  better  results.  Up  to  now,  better  physical  chemistry  labora¬ 
tories  have  been  established  in  various  research  facilities  and  higher 
educational  organizations  all  over  the  country,  and  many  research 
centers  established  at  various  in^jort ant  areas  of  the  country  have 
shown" satisfactory  results,  A  large  number  of  devoted  workers  are  being 
trained  in  various  higher  educational  facilities  and' scientific  research 
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organizations  aiid-  thi^-^'asre -the  decisive  factor^  in^  th¥  •cdfitlhuons  ^ 

development  of .our  physical  chemistry.  In  order  to  achieve  this  goal, 
the  colleges  •atod'tniVe^^  in  China  are  now  trying  hard  to  i%)rdvtf  V  ' 
the  teaching '  of  [-idiy^leal  dh^ 

Of ’iocjklSg' the  needs  of  the  Party  and  the  people  and 
the  requirei^ts  ■  df  iiiidustiy,  agriculture  and  other  branches  needed  to 
carry  out  their  development,  the  present  accomplishments  in  our  field 
fall  far  short,  and  some  defects  in  the  development  of  a  better  cqhn^~; 
tion  between  theoretical  study  and  practical  application  ^d  in  the 
effective  tr^tiinig  6f  a  lerge'iiuiiiber  df  red -and  expert  scientists 
should  be'.eliralrieted, f-  " 

The ' folldWing  report  covers  the  accomplishments  in  the  various'  ^ 
fields  of  physical  chem±sti^'’during'the  past  deCadej  'Slnce  the  domain  ^ 
of  physical  chemistry  is  so  broad,  work  outside  of  -liie  following  topics 
but  but  related  to  physical  chemistry  Mil  be  intiroduoed  under  related 
headings.  ' ^  '■  'V'  ' 

Structure  Of  Matter  ••,.‘•.•.'•.•■•.>,,.0  ■ 

There  are  two  divisions  of  this  subject.  One  is  the  theory  of 
chemical  bond  and  the- bther  te  the  development  of  structure '•chemistryr 

The  theory  of  chemical  bond  Studies  the  'property  and- hehavior  of 
the  binding  force  of  atoms j  at  the  present  tiiiie,  we  are  uSliig  the  theory 
of  the 'movement  ^d  distribution  of  electrons  to  explain  the  binding'"  - 
inside  moiecUleS  as  well  as  the  atomic  binding  between  moleciileS^  '  this"  ‘ 
is  also  •connected  Mth  the  properties  of  molecules.  'The  stUi^  of'  cheM* 
cal  bond  theory  in  China  started  during  the  early  StSge‘ of -^e  Libera-  ' 
tion,  work  Was  more  on  the  theory  of  irregular  orbit- and  the  thSOry  of  - - 
internal  AOlecMar'  spin,  Latsr  Oni  following  the  growth  of ''Our  re-'  - 
search  fOrCSS,  the  theory  of  molecular  orbit,  the  thSory  of  multiple 
electron  bond  function^  and 'inter-molecular  applying  fOrOe-'Mudy  were  - 
added,-  ''y  '■  •*'' 

The  following  are  lAe  achievements  in  the  Study  of  molecular 
8truct\afe  and  ohemiOal  bond  function.  We  have  Suggested  the' method 
to  WOric  Out  ■Wie  best  bond  function  and  the  matrix  method  of  bond  func¬ 
tion  so  that -the  develoimient  - of "irregular  Orbit  theory  ort  the  subjects 
of  the  discussion  of  bond  strength,  bond  angle,  and  bond  property- and  '■ 
of  the  'deriVation  of  bond  function  can'  be  fturbher  prObed^  'The  calcula* ' 
tion  method  for  inulti-eiectron  bond  f unCfciOn  suggested  by  US  is  "lm-‘  - ' 
portan't  in  the  future  deveio|»nent'  of  molecule  structtoe-' theory,  •  •  Cylln*i' 
drical-free’'electrOh  model  has  sa'fcisfactori^  explained  ■the  absorption  ‘ 
spectmfebf  btarOh-todidesj  the  -■ase-bf  molecular-  orbit  -jftethod-  to’  treat  ‘- 
AB2  type  inorganic  molecules  such  as  NO2  and  SO2  explains  the  chemical 
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bond- problem  of  ^1dies.e' molecules’^  As  for  the  study  of  ’prc^perty  and  ,■ 
moleculair  structure,  ow  work  has  been  more  ,  or  less  concentrated. 
the  problem  of  Internal  mbiecular  spin.  ¥e  have  achieved  ifaportaht  ■- 
results  bn  the  potential  function  of  internal  spin  and  .11ie‘.'noinplita- ^  ,  ^ 

tion  of  the ! terminal  distance  and  average  radius  of  high  molecules.  :  . 

We  have- also  carried  out  meaningful  analysis  and  computatioiK  fOr  the  . 
optical  activity  of  cyclo-pentsmone,  bond  energy  of  .  'alfcaneSi  andr.iDniza-*- 
tion  constants  of  oxy-acids.  On  the  subject  of  the; ihter-molecmlar.  -  .  -  i 
applying  force,  we  use  our  owi  l/r-j^g  double-center  spherical-coordinate 
equation  to  carry  out  over-all  quantum  mechanic  treatment  of;  der  "  :  ' 
Waal’s  force.  We  also  carried  out  a  new  computation  for  the  binding 
energy  Of  hydrogen^bond. .  In  the  study  of  atomic  structure:  and;  property, 
we  have  probed  the > problems  concerning  the  negative  electrical ; potential 
of  the  atom,  its  magnetic  susceptibility, .  and  the  energy  levels  of 
electrons  Inside  an  atom. 

In  structure  chemistiy,  we  organize  and  collect  all  data  con¬ 
cerning  the  structures  of  compounds  on  the  one  handj  on  the  other,  we 
draw  from  these  data  conclusions  on  the  possible  forms  and  features  of 
combinations  by  various  elements  in  various  cheiiiical  compounds,  the 
relationship  between  chemical  formation  and  the  types  of  bonds  and 
structure,  and  the  cormection  between  bond  and  structure  types  and 
various  properties.  Since  it  takes , considerable,  time  to  establish  ex¬ 
perimental  conditions  in  the  study,  of  structure  chemistry,  our  actual .  i  '  . 
work  started  gradually  in  195hj  but  by  1957/  our  achievements  in  the  ’  • '  ; 
study  of  crystal  structure  of  alloys  inorganic  and  organic  compounds  :- 
have  been  numerous. 

In  the  study  of  alloy  crystal  and  its  phase  change  rule,  one 
example  is  that  in  ternary  systems,  such  as  the  Al-Cu-Ni  system,  we 
have  found  a  series  of  interesting  superstructures  for  phase  and 
further  studied  the  factors  governing  the  change  of  structure*  We 
have  studied  in  detail  the  ordered-disordered  inversion  of .  (AUj  Ag)Zn  :  ;' 
alloy, .  In  inorganic  compounds the  structure  of  Sb^S^  and.  PiSo  sulfides  r 
of  the  nitrogen  family  were  studied.  In  addition,  we^ studied  the 
properties  of;  the  double  reaction  surrounded  sulfurous  acid,-  sodium 
bisulfite  additive  products  of  acrolein,  and  the  crystal  structure  of  - 
2-sodium  3-bisel©ilte.  From  the  study  of  the  structure  of  anhydrous  ■ 
sodium- sulfite,  we  revealed  the  disordered  distribution  of  atoms  and  • 
the  process  to  realize  such  disordering.  Boring  the  past,  the  structure 
of  Ca2Al2Si303^Q(0H)2  was  never  quite  understoodj  not  until  recently- did  ' 
we  obtain  a  new  silicon-oxygen  structure,  The  crystal: structure  of  :  ■ 
¥1(01130101112^00)2*^2®  a  hydrogen-bond  -system  made  of  hydrated  water  . 
and  a  two-water  molecule.  The.  crystal  Structure  of  the  intermediate  -  ■ 
product  of  benzonitrile  from  Stephen  reaction  has  been  determinedi  -  ;  ■  ’  : 


*  .21 


In  the  sttK^jr  ;©?  the  '«Kcept  for  the  Csatiaf^ory  i^sttlte^'.  - 

obtained '«dieh  4l^e:  ‘abs«rp1«lxin'!spefttrn^  the’  ultra-wtoletfregion  was’  .  -.i',’  .  .  - 
seen  ixstai^eb^edine' dowpotmd/  the  corabtoedLscatterlhg ispecttm;  of:  •  ;■'•» 
benzoic  -adid"  soluttoh.  »aa.  etudied  ' : We  ’  also  Inveatigated  ;th^e  electrical ; 
moment  of 'couple -  ofchj^cay  ailane' and- para  methyl -tBethTC  • 

results  ^indlCats-ithat  ■Uie  measurenienti-of  .electrical,  momerit  -of  couple  .  ; 
is  helpfutl'to  the  stucfy'of of.  moleeulee'ahd  of, the  short  . 
range  structure.-of  Mgh  molecule  cha^  •  ■:  r. 

Chemical-'Klnetics  ^ 

W—  ^  W  I  ■  1 1— iii>.-n ll.ll  Ml  .WII  ■!  ^  .1  i 

,  v'-M '»  I  *  •„  :  ‘  ‘ 

‘The  principle  task  -of  Chemical  kinetics  research' is  .  to  study  ttie  : 
rate  of  chemical  reactions,  the  effects  of  various. factors  on  reaction 
rate,  and  the  processes  of  various  types  of  chemical  reactions.  To 
control  these  conditions  means  the  control  of  reaction  rates  'and  to  v 

eliminate  non-essential  secondary  reactions}  therefore,  the  reaction 
msgr  follow  the  pre«Set  course,  .  :  ,  •:  ,  ■ :  :  • 

:Prior  to  the  llberatioh^  .  little  knowledge-  had, been,  accumulated  on 
this  study,  .except  for  a^  few  chemists  .who  did  some  worksr.in'.foreign  ■’ 

countries}  in  China  no  wcrk  was  ;.done» '  iSince  the  14b€a?ations  the.de-  i  :  .. 
velopraent  of  ■.science.' under  the  -Party’s  leadership-  ha&^..b^  traaer^ous*-.' , 
The  developriieht  of .  industry^ -especially  •.the  development , of  dw  petroleum. 
Industry,  has  stimwlated-:."the" study,  of  chemical'  ktnetics<  in  -Certain.' 
fields#  During. past  decade,  ;tKe  development  of  ottfi. chemical  re**:.!  ■ 

search-can  bd  divided- ±nto?5-fche.  fallowing  three-  areas  j.'. namely j  ^hQmog«ie»»i;7^; 
oiffl  kinetics,  high-molecule  reaction  kinetics,  and  heterogeueoua  t.^  .r/.:.* 
catalystic  kinetics. 

The  accomplishments  in  the  study  of  homogeneous  kinetics  ’include 
the  detailed'. reaction  process  of  a  new  kind  of- hydrogen -catalysis 
the  estwificatidn  of  simple -aciids  and  sinple -alcohols.  From 'this  k-y’’ 
discoveiyy  thd- kinetic  "equations  for  such  reactions  under  different  fi  ;■•■.’ .m' 
conditions  m^  be  recorded  and'  the  degree  of  esterification  reaction. 
under  such  conditions  may  also'  be  determined}  tM  accomplishment,  has 
cleared -the  long-time;  argument  on  the  mechanism »and  degree  of  esterifica**  ; 
tion  process. '  ■  In  addition>  ;we  studied  the  effect-  of  negative  aminOi.  C; 
substitute' on  the  hydrolysis  rate  of  2-aroinbi»2-dehydroxy-D-corn8Ugarj::'  .-'^;  '  ■ 
Experimental  results  support-  the  theory df  Neuberger .and  ethers,  ..As  ■: 
for ; the': theory  of  aqueous  saponifica-bion<  of .-  ethylr  acetate  in  the  mixtwe 
of  low-constituent  diethylene  oxide  and  water ,''.‘experimchtal;,results  .  ;  -  ; 
disagree  wl-bh  the  theory -of  Moelwyn*flughesj-  Laidler^-Eyring,  and -Amis- 
Jaffe,'^-  »The  study  of  the.rthermal-aha'lysis:  of  ^-isopropylbenzene  :^d  ;.  •.  rl  ) 
hydrogen  -peroxidev has 'Shown-. 'uS'/-that  Its  .thermal  decomposition  in--  ;-  i;:.".-. 
isopropyl  behaene. Is  not  a  pure-first  3fate  rfeactibn}.' this,  .shows  that'-...'.'-.- 
the  oxidation  reaction  of  methyl  methacrylate  belongs  to  ionization 
type  chain  reaction,  The  rate  of  cementation  of  silica  gel  has  proved 
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that  iis  ftiSchanijsas^’itt:  acid  and  in -alkali ’are  different^ ’the  .photO"  :  ■ 
chemical  reaction  and  'oxidation  of  SO2  in' ?atmosphere  in'  industrial' 
areas  ■were  studiedj  we-  also  found  the  activation  energy-'of  the  reactions 
between  dleftnea- and 'CClj^j  HCCl^,  SiCljj'j  and  HSiCio,  -  ¥e  also  studie'd  : 
the  kinetics  of  - combination  between  o-toluidine  and  p-hitrosophenol  "  t*.  i. 
and  the' Men-shiJ-teh-chin  reaction,  ■  L/r.-- t:  •  •  v 

High ‘molecule  chemistry  is  the  branch  of  science  developed  - very 
rapidly  in ■recent  years,  its  research  has  very  important  practical  as- 
well  as  theoretical  significance ,  Since  the  Liberation,  some  accom-  j 
plishments  have  been  made,  in  the  study  of  kinetics  of  polyadditidn  ' 
and  polycondensation  reactions  in  the  physical  chemistry  side  of  high 
molecule  chemistry.  Polyaddition  action  of  high  molecule  is  a  chain  '  - 
reaction  Which  can  be  di'vided  into  free  type  and  ion  typej  generally 
the  treatment  of  kinetic  data  for  both  types  are  based  on  the  stable 
state  theory  of  Bod^steinj  we  have  carried  out  very  careful  mathe¬ 
matical  analysis  of  the  kinetics  of  polyaddition  and  found  that  Boden- 
stein’s  theory  is  applicable  to  free  base  type  polyaddition  reaction. 

We  also  studied  the  competition  rate  of  polymerization  of  methyl  ’  - 

methacrylate,  butyl  propionate,  cenanthic  ether,  and  vinyl  acetate. 

On  the  subject  of  polycondensation  reaction  kinetics  of  high  molecule, 
almost  the  entire  theoretical  field  was  examined,  we  pointed  out  that 
the  molecular  weight  distribution  of  polycondensation  products  in  the 
presence  of  dissociative  reaction  follows  Flory’s  theory,  and  we  also 
discussed  the  problem  of  gelatiriization  during  the  process  of  poly-  ‘ 
condensation.  We  have  suggested  the  hydrogen  ion  catalystic  mechanism 
in  the  process  of  poly-esterification  of  binary  acids  and  binary  alcohols^ 
the  kinetic  equation  for  the  polyesterification  of  simple  acids  and  al¬ 
cohols  was  proposed  and  verified  by  experiments.  We  have  confirmed 
the  triple-direction  polyesterification  reactions  of  poly-basic  acids 
^d  alcohols  also  belong  to  hydrogen-ion  Catalystic  mechanism,"  By 
investigating  the  relationsha.p  between  molecular  structure  and  reaction 
rate  constants  for  binary  acids  and  alcohols,  we  confirmed  a  basic ' 
hypothesis  concerning  the  reaction  kinetics  of  polycondensation,  but 
for  which  there' was^' a  lack  of  experimental  proof  .  All  these  results 
have  made  a  definite  contribution  to  the  study  of  the  theory  of  high- 
molecule  polycondensation.  In  addition,  the  condensation  kinetics  of 
dimethyl-di ethylene-silane  was  studied* 

In  this  country  the  research  on  heterogeneous  kinetics  started 
from  the  catal.ys'tic  finishing  research  on  the  catalystic  processes  of  -  - 
sulf'uric  acid,  the  synthesis  of  NHo’,  pe'troletim  olefines,  and  the 
snyl/hesis  of  Water  gas.  The  following  Work  on  basic  concepts  and  '  ^ 

theoretical  presentation- has  been  performed*' ^  First  of  all,  in  the  '  • 
study’of  catalystic  kinetics  of  petroleum  olefines,  We  used  the  material 
balance  relationship  to  bring  the  reaction  rate  concept  of  a 'Static 
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system  to  a  dynamic  system,  by  doing  so,  we  have  reasonab3y  solved  a 
basic  problem  in  heterogeneous  kinetics.  ¥e  have  given  detailed, 
analysis  of  the  Frost  kinetic  equation  which  is  often  used  in  catal-  : 
ystic  cracking  to  find  out  conditions  under  which  this  equation  bears 
the  clear  meaning  of  kinetics.  The -effects,  of  chromium  catalyst  on 
the  aromatizatibn  of  heptane  and  the  laws  govi^  the  ktoetic  thpoiy 
of  aromatization,  one  of  the  special  examples  is  the  law  of  the  sedi- 
maitation  of  carbon.  The  theories  of  Steiner,  Plote,  and  K^an  about 
the  dehydrog nation  of  heptane  still  eid-stj -from  the  preliminary  ,^s«  ■ 
cussioh,  of  reaction  mechaiilsm,  we  may 'admit :^t^  the  Kagan  theory 

about  semi-hy^ogenated  pechanism.is  appro^iate.  To  supply  the, 
kinetic  data  for  the  design  of  an  industrial  reactor,  we  studied  the 
effects  of  the  reaction  conditions  of  K2O-C!r2O2“AT203  catalyst  on  the  ^  . 

rate  of  aromatization  «nd  carbon' sediwentation'^bf  the  7**darbon  dis¬ 
tillation  fraction  of  synthetic  giasolihe.  In  the  Use  of  catalyst 
rectification  to  produce,  aromatic  iQdrbcarhpns  from  petroleum,  we 
have  the  control  of  the  newest  platinum  method have  studied. in  ■ 
detail  the  mutxial  relationship,  among  the  reactions  ind  the  prinoiplei  ^ 
kinetics  theory  governing  the  .•  treatment  of  pturethydrocarbohs  by.  this  .  .  ■ 
method.  In  addition,  we  haye  worked  on  MpSg  catalyst,  h^ogenation.^  . 
of  benzene  and  .the  kinetics  of  isomeric  chemistry.  In  the  field  of  .  : 
inorganic  oatalystic  kinetics,  a  kinetic  equation  has  been  obtained  \ 

for  SO2  oxidation  of  vanadium  catalyst  irtien  the  effects.of  mass  tr^S-  ,  . 

fer  process  is  eliminated  apd  the  activity  of  the  cataljret  is  indepChd*;^  - . 
ent  of  the  different  ways  to  reach  a  reaction  condition.  This  indicates  ; 
that  the  effects  Of  the  mass  transfer  process  under  d:^ferent  catalyst  ,, 
grandular  conditions  and  different  temperatures  upon  the  reaction  rate , 
are  obvious,  ¥e  also  studied  the.kinetics  of  tiie  oxidation,  of  d02.  <ai  r  - 
vanaditun  oatal^t  with  promoters  c<^taining  potaSsium  and  Sodium)  frcjm,^^^^.  ^ 
these  results,  we  worked  out  . an  approximte  kinetic  equation' for. in^  .'  ^ 

dustrial.  vanadium  catalysts.  The  inverse  relationship  between  inte^n^l  . 
surface  utilization  percentage  and  the  conversion  ratio  of  ;Yung-lii  :',^ 
vanadium  catalyst  was  obtained  from  conpitation,  By.uSlng  the  in- 1 
dustrial  chlorinated  pulp  process,  we.  studied  the  reaction  rate  and 
properties  of  chlorine  and  wood  ih'  the  process  of  gasrsolid  contact  ' 
operation.  ,  ■  '  V 

Electrochemistry  —  The  Theory  of  Solutiori  ,  . 

The  major  task  of  electrochemistry  is  to  study  the  chemical  re-  • 
actions  conditions  and  rules  which  initiate  by  electrical  ener^  ,  .  .  . 

(electrolysis)  and  to  convert  chemical  Kiergy  into  elaptrical  eh^gy.,  .  .., 
(chemical  source  of  electrical  «iergy).  Such  conversion  is  through' 
the  use  of  electrolytic  solution  (br, melted {salt),  ^ome  of  the. work, .,,  • 
on  electrolytic , solution  will  be  introduced  later  in  the  secticn.  con- ^  , 

cerhing  the  theojy  of  solution.  The.tnost  special  features '  of  iinddern,,.'  ,.  .^ 
electrochemistry  are  the  development  Of  thd  electrode  process  theory  ' 


and  the  wide  application  of  electrochemistry.  Electrode  process 
represents  the  chemical  chahge  that  occurs  at  the  contact  surface 
between  electrode  and  electrolyte  when  the  mutual  conversion  between 
chemical  and  electrical  energies  takes  place.  These  electrochemical, 
processes  are  vital  to  the  national  economy.  Since  the  electrolysis 
method  is  widely  used  in  chemical,  metallurgical,  electro-?plating,  and 
metal  polishing  processes,  the  chemical  electrical  source  following 
the  wave  of  high  speed  development  of  various  scientific  and  industrial 
technologies  is  getting  more  in5)ortant  everyday.  The  methods  used  in 
electrochemical  analysis  are,  being  widely  used  in  analytical  chemistry. 

Prior  to  the  liberation,  electrochemical  industry  in  old  China 
was  extremely  backward,  which  naturally  shut  doxm  the  door  for  its 
research  activity.  After  the  liberation  and  following  the  high  speed 
development  of  our  socialist  construction,  the  old  electrochemical  in¬ 
dustry  was  expanded  and  a  new  type  electrochemical  industry  has  emerged. 
The  speedy  development  of  the  chemical-electrical  energy  industry 
started  in  the  initial  stags  of  the  great  forward  leap.  Such  progress 
has  presented  electrochemistry  iwith  increasing  demand.  Under  the 
correct  leadership  of  the  Party's  science  development  policy,  electro¬ 
chemists  first  studied  the  practical  problems  vital  to  the  development 
of  our  national  economy;  following  the  progress  of  industries,  practical 
tasks  started  to  challenge  theoretical  development  with  a  series  of 
urgent  problems  pending  immediate  solutions;  this  was  where  research 
work  on  electrode  process  theory  started.  Although  the  work  was  begun 
not  long  ago,  accomplishments  are  significant. 

We  have  been  successful  in  the  study  of  the  mechanisms  which  are 
responsible  for  the  fonnation  of  oxygen  on  the  positive  platinum  elec¬ 
trode  and  the  formation  of  S20q‘^^  at  the  positive  electrode.  Both 
electrode  processes  are  very  important  to  industry.  To  the  former 
mechanism,  we  have  proved  the  mechanism  in  dilute  H2S0|^  at  low  current 
density,  suggested  the  oxygen  formation  mechanism  at  high  current 
density,  and  carried  out  theoretical  analysis  of  the  ojygen  formation 
in  concentrated  sulfuric  acid.  ,For  the  latter  case,  we  have  for  the 
first  time  successfully  separated  from  the  total  polarization  curve  two 
independent  polarization  curves  belonging  to  theOg  positive  electrode 
formation  and  the  S2O0"2  positive  electrode  formation;  we  have  proved 
that  the  formation  mechanism  of  8203”^  is  due  to  direct  electrical 
discharge  of  HSOjJ  or  ions.  Based  on  this  proof,  we  further 

studied  and  explained  theoretically  the  cause  that  industrial  use 
additive  ions  such  as  F"  and  CNS"  raise  the  electrical  current  effi¬ 
ciency  of  SgOg^  formation,  ¥e  also  have  made  some  accongjlishments  in 
the  method  of  deriving  the  determinative  steps  in  the  "deduction"  of 
the  electrode  process.  In  addition,  a  conclusion  on  the  positive- 
electrode  oxidation  mechanism  of  benzyl  alcohol  in  sulfTiric  acid 
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solution  has  been  wrked  put.  The  dpuble-l^pr  .cap.aci;Uffipp  'i  ; 

antimony  electrode  Wafe"to^  i^e  ^bei^ate;:Cui^nt.meth9df\^^^  .:  •  ■ 

the  zero^Hjharge  pbienti^:  pf .  antimony  nas,'  aJi  ^  ^  •  f  P?i  >  f  ii^t  -  - 

time,  -  y  \  yi-x::':--;:-  '  ■'  '-i- 

Since  the;  liberatiOT^  snd'foilowin  the  ^rge  production  rate  ?of 
steel  and  nonferrous  metals  and  the  development  of  mechanical  s^d  chemi- 
cal  lt^u8tries,  metai  corrosion  and  anticorrosion  have  become  extremely 
in^ortant  jaroblems.  To  stui^  the  electrode  prppess  of  corrosive  metal  ^  ’ 
often  points  out  the  causes  for  the  corrosion,  ?^e  factors  which  con¬ 
trol  the  corrosiw  rate,  and  the  mechaiism  eirid  effects  of  the  agencies 
which  slow  down  the  rate  of  corrosicoj.  The  .use  pf  the  electrochemical 
method  to  combat  corrositm  is  often  one  of .the/mQst  effective  approaches  ; 
to  this  problem.  ¥e  have  Studied  the  reasons  idr  phosphates  as  the  anti- 
corrosives  for  inangjanese  steel^  In  order  ip  att^ J^e  anti-corrosion 
properties  of  ahtimbhy  plating,  we  have  detepnined  ihe  antiiKsorroslon 
pr<^erties'  of  Sniimony  in'  various  eiebtf  ol^es,  •  -  The  corrosi're.  action  ^ 
of  sodium  benspate  and  triethyi  alcohol  behaoat  vipon  steel  was  studied 
and  shown,  ¥e  have  pointed,  dub  the  corrosive  mechanism  of  Ag*,v<Jutt,-..  ,  ' 

Fe*'*"*’,  Ce'*"'^*,  said; halogen  ions  On  IdC.st^less  steel,  r-  •  v 

On  the  Biibleet  of  electrochemical  instrumentation  study,,  we;  have- 
simplified  Kejd^dvdky’s  polard^aphic  dscillographtc  circtd.t, ,  A  simpler' : 
equivalent  circuit  gives  the  same  shj^  as  1he;^o 

an  oscillator  is  wed  to  stuiby  the  voltage^urrent  relationshipv  0n  ,. 
the  theory  Of  dscilldgraphio.polarbgraphy,  we  used  eacperiments  to  verify  . 
the  Randles-Sevcik  equation  and  pdinti^  but  the  discrepancy  between  the 
theory  and  the  experimental  .results,  .For  the,  theory  of  anode.- polaro- 
graphy,'  we  have  pointed  - out  .the  mistakes  in  the  reverse  polarographioal  -  i 
current  equatioh  proposed  by  .Hickiing  .in  19Sd»  ip.  ai^tipu,  -we  als^  \  i 
studied  s one  other  electrochemicai  analysis  methods;  we  proposed  a  ‘ 
"polarograplrtcal  titration  instrument?  using  an  el^trpnie  circuit  ;  '  , ;  '  - 
which  can  be  used  in  b^dation  and  f  eductidn  processes..  The  theory  ? 
of  'the  doubld-electrode  indicative  electrode  current  titrati<»j,  method.; 
was  given  detailed  quantitative  discussion,  .  V  r. 

In  metal  platli^g',  the  first  thing  we  did  was  to. use-  elements  found,  .  ; 
abundant  in  this,  country  replace  scarce  metals  in  metal  plating.  We  -. 
have  studii^  th®.  pplariaatioh  phenomenan  of  electrical,  accuraulatiwi  of 
antimony  and  the  eonditione  necessary  for  better  antimony  plating;  we  - 
also  found^  a  better  base  solution  for  antimony,  plating  v.  We.  have  harried  , 
out  a  detelled  Study  about  ItKe  conditions  for  cobal't-wolfram  alloy; 
under  proper  conditions,  bobali-^blffam  alloy  caitaining  wolfram  up  to  .  >  .  ^ 
can  be  electrio;el^rplat.ed,  .  Tp  f ihd  .a,  f(ubstltute  for  nl^  we 
have  succeasfuliy  f btmd  the  bphditions .  f or  bronze  plattog,.  .{,  r-  /  .  ? 
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On  the  s.ub  jec-t  :P,f  :^lectr^!l3^ic  .  preparation  :0f  che^cel  ,«ate3?ials 
and  metal  electrical  refining. processes,  we  haye  tried;,a  eeides  of  v 
new  methods  for  the.'preparation  Qf  .,a3haHes  and  chlorine;  with  electro-  . 
lytic  procesaas!-.  .M®,  M^ikbed  and  studied  the  eieotrpirtio  .  bath 
conditions  of  ^ectro-lysia  of  KCIO^  and  the  technicai  j)ro<^.ss  of  ^alec-r 
trolytip  preparaticai  of  was  .studied.  The; preparation, ^pf  wild- 

pear  alcohol  and  mannitol  ana  the  electrolytic  reduction  proces?  for 
corn  sugar  were,  also  stu<ked.  On  the  subo'ect  of  electrolysis  of  fused 
salts^  the, effect  of  adding  , 1(^2  NaCl  to  -an  aluminum  electrolytic 

bath  was  investigated.  -  Many  rare  metals  have  been  prepared  with  the 
fused  salt  electrolytic  method. 

The  foundation  of  the  chemical  electrical  source  industry  inherited 
from  old  China  was  extremely  poor  j  there  were  only,  two  sequences  pro-r 
ducing  less  than  ten  items,  the  techniques  .used  were  manual  and  back¬ 
ward.  After  the  Liberation,  due  to  the, rapid  development  and  urgent 
demand  of  various  industrial  branches,  communication  tools,  as  ^jell  as 
new  scientific  techniques,  the  chemical. electrical  source  industry 
under  the  leadership  of  the  Party  was  greatly  developed j  the  initial  ■ 
research  was  mainly  on  the  technology  side,  scientific  research  has 
already  been  started  with  limited  activities  -and  future  development  is  ; 
urgently  needed. 

The  major  development  of  the  chemical  electrical  power  supply  was 
concentrated  ori  the  improvement  over  the.  quality  of  old  products  and  .  . 

at  the  same  time  increasing  new  items.  For  instance,,  the  life  span 
of  the  lead  battery  has  been  increased  from  2GO  in.  49^6  to  300  in  1958.  i 
Due  to  improvement  on  corrosion  of  zinc  plate,  the  discharging  period  , 
of  the  zluc-manganese  dry  battery  has,  been  increased  from  iioo  minutes  ;  , 
to  580  minutes.  Other  new  sequences,  such  as  the  preparation  and  pro-  . 
duction  of  alkali  nickel  steel  and  nickel-^admim  batteries,  have  also  , 
been  added.  In  addition,  we  are  also  studying  new  and  high-energy 
batteries,  the  preparation  or  production  of  silver-ziiic.  batteid.es, 
zinc -mercury  dry  batteries,  zinc-carbon  alkali  batteries,,  .and  iron- 
carbon  batteries,  .  ■  ; 

,A  fuel  battery  which  is  more  efficient  than  fire  electrical  power 
is  now  under  study. 

Prior  to  the  liberation,  research  on  the  theo^  of  ^lution  was 
also  extremely  poor;  some  people  did  scattered  work.  Since  the  libera¬ 
tion,  new  development  has  been  given  to  this  branch  of  science*  The  • 
study  of  solution  theory  bears  very  practical  significance  to  the 
chelae  al  indue  tay.  .  . 

On  the  Subject,  of  ■•|diase  equilibrium , of  poly  element  systems,  we 
have  constructed  the  phase  digram  for  Idle  ethyl  alcoholr-nitro  benzene-  , 
water  and  the  ethyl  alcohol-furlSiral-water  ternary  system?  we  also 
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measured  the  cpristitaehts;^  froni  the  ;3!j 

study'' af  the  idlstrilhpijipn,  ^or  l-^phedrine-  ttt^i^^  rr.;.-;.-;r  ?. 

ephedidhe;  ■'mia';dhl(?i*b-feen2^^  and  ^tei*',  ^we^  hsore'. ;  ■  ; 

f  ovaad'  the  'inost.  appppi^i^ie 'ccmbitiohs 't^  dj^h'edi'ino  -  the  ;  ' 

continuous  s^ygu^/hxtiacti^^  method,,  ^  On  ges->li<juid  ecpilihnium,.  e’.  .i.  :: 
new  simpler  method  "tpruai:^  sj^stem  equi:U.bri‘um  ddts:f^ 

binary  system  jilbr  heptanie-^toliiene-phenol  i^teiii  was  obtaMed. » -Ifo  :Ksve , . 
probed  theoretically  .the  c6ndl,tiohs.  .f  hi*  the  establishment  ef  the  yan  ;  - 
Laar  equation  with,  temper atUrei  'Qn  ^  have  designed 

a  very  simple  gas-liquid  equilibritrin  prober  whose  acctiracy  can  be- 
compared  with  more  complicated  instruments*  '  viv 


We  baaed  the; study  of  saitfsqiUtibh. from  tfaP  structure  point  on 
the  Samoylov,  theory  j  the  ■  solubility;  of  NaSC0^'^HlG5^-H^0y  KSCN-KI'^2 
and  KCl-K2SOh'"H20vWas..atudiedi  .these  results'  have  hel^  to'  explain  the'!' 
structure  of-  salt  solutions*  ^  the  use  b^  the  cohductivity  ecid  elec-  .- ; 
trical  potential  ■measured.,  from  the-  .water,  sblutioh  of  sodiunf  '^It  of  un- ' ; 
decylic,  acidj  Wa  ;ar.e.  sure., that  there  is  ;no^^^a  phenomenon  in.  '  c 

the  undecylio.  abid -radical.  .  Furthermore^'  h^  conducted -  aii  over-  •  ./ 
all  jmeasuremeht  of  •  cohductivdty  of  n^phthyl-amlhe  h^rqbhloride,  =.  -  ■  .r; 
methyl  aniline ,  and  N-ethylaniline  in  water  aid '  dletKyiehb  'oxide-  mixed:  _ 
solution,  ■  cs.'.-,;- 


•'In  a  study  of -salt  effects  fj^om.  bhe  research  oh  thb  effects  ■  of 
larger  cation?  and  anions  bn  the  solubility  in  water  Of  'non-eieotr'o.-  .-,'.-  ^ 
lytic'  naphthflene,  hprmal  valeric  acid  and  horraai-ehprbic  acid'-toalb— ‘ 
oulesi'  we  pointed  out  that  IhevVap'  der  Waais-Lohdbh  dispersioh.  action 
theory  may  give  definite  ^lanatibn  of .  the;  salt  ‘ef f ecb  -  of  salt  •  with  ; .  ■ : 
comparatively  .larger-  ions  on.  nonrpolarizbd'  molecules  ‘(haphthmlene)f  :> 

howeirerj'  fcr.  ■orgaEd-C  acids,-  repiacemhni'.'Che^  'ahd-  post*^;  r:;- 

reaction  distrihntion -should;  cpnSidbred  fihSt '  -  ’i'-'  'J'. 

^Furthermpre’j  .from  much  esqjerimehtai  daba;'  we  haviy'obriclUdedifche 
study  on  salt  solution  temperature  coefficient's,  salt'  Stahfcttir-e';f;;to 
the  empirical  rule  on  the  directional  relationship  of  cr^tal '^ber 
and  ionic  valence,  ,and  ^^■tained  .the  empirical  rules  for  the  determina¬ 
tion  of  the  streng'bh  of  inorganic  o^y-acids  and  their'’mblecUlar  s'ta‘uc- 
tures.  Furthermore,  we  also  calculated  the  hydrolysiS' of  a6id  'Salts 
formed  from  the  reaction  -of  atrong.  alhalies  and  wes^  acids  ^d  (^scussed 
the  doihain,  of ;  application  of  , comon.  ion. "effect  equation.  ' '  ‘ 


There  is  no  real  clear  division  about  this  branch'‘bf  chemistr^yj  it 
is  'ia  rather  broad  science.  Here.- .we,  will  on^.. discuss  lyings  related  to 
tradiid^onai  fcollotd:  .cheimLst^  and.  successful  applicatlbhs  'of  -cblloid 
chemistiy  which;- have  brought  satisfaCtpy^^.'solutiohS  t^^ 


-  —  :2b 


dh rtbe  of  stirface.;tension  arid  absorptlon-fesesj^hr^-^theoret** 

leal  calculati'on.-'and  .ettipirical  eiluatioias  about  surface,  tension  fop  tnanjr 
liquids  and  cliquid  metals  have  beeu  worked  out  separately*'  '  Oii;the  . 
subject  of  gas  absorption,  a  series  of  studies  concerning  the  absorp-  ■ 
tion  of  steam  of  N2,  CO2,  CHoOH  and  hexa"'«carbon  hydrocarbons  by  silica 
gel  of  different  ;:size  porouses  was  cai’ried  oiitj  molecular,  absorption 
state  and  the  -absorption  potential  of  different  silica  gels  were ; 
analysed;*  :  To  coordinate  the  research  on  catalystic  cracking,  the 
absorption ;of  alkali  nitrogen  compounds  oii  catalysts  was  measured j 
from  these  results,  we  believed  Ithat  besides  acid  centers^  there  are 
also  polarization  centers  on  the  surf ace  of  catalysts*  On  auto-solu- 
tion  absorption,  we  studied  surface  tension  and  absorption  of  the  fat 
ammonia  water  solution*  The  study  of  mixed  acid  solution  absorption 
has-revealed  that  the  surface  absorption  of  sugar  carbon  is  not  a 
simple  substitution  mechanism*  The  study  of  absorption  theimodyhamies 
has  given  us  the  simplest  method  for  a  solution  to  absorb  free  energy 
and  proved  that  the  rules  govera  the  absorption  in  solution  by  solids 
may  also, be  used  on  liquid  surface  absorption*  ¥e  also,  studied  the 
mechanism  of  absorbing  ammoriitim  salts  by  soil. 

..Catalystic  phehomenan  has  a  close  relationship  with  surface  ohem- 
istryj  therefore,  the  study  of  the  surface  properties  of  catalysts  is 
important  to  the  better  understanding  of  catalystic  reactions .  Our  ; 
work  has  been  concentrated  on  the  study  of  the  activity  center  of 
cracking  catalysts  from  poisoning  phenomenon  and  absorption  properties 
and  of  the  surface  effects  when  the  constituents  of  catalysts  are 
changed.  From  this  work  we  have  obtained  our  preliminary  conclusion  ^ 
about  the  properties  of  the,.'cata2yst  surface  activity  center,  ' 

Another  inqjortant  section  of  surface  chemistry  is  ion  exchange. 

Based  on  the  special  features  of  the  soils  af  our  land,  our  soil  ex<», 
perts  have  studied  ion  exchange  of  the  soils,  est«d)lished  several  methods 
to  measure  the  quantity  of  ion  exchange^  studied  the  soil  aoidity-?ion 
exchange  relationship,  and  ion  absorption'  equiiibriumj  various  physical 
chemistry  methods  have  been  used  .to  analyze  the  soil  strueture. 

Greater  achievements  have  been  obtained  from  our.  liquid  and  gaseous 
spectrum  study.  Most  of  the  work  and  most  of  the  accomplishments  have 
been  in  the  analysis  and  separation  of  petroleum,  shale  oil,  gas  tar 
and  in  a  high  speed  analytical  method  and  separation  method  fCr  accurate 
,  determination  of  the  complicated  composition  of  some  oils.  Especially 
in  the  field  of  gaseous  spectrum  .research,' _we  haVe  not  only  in^sroved 
operational  techniques ; but  also  separated -systems  which  still  cannot': 

be  done  in  foreign  cotintries.j  in  the  field  bf  .Itieoretical  study.  We  ■ 
have  made  some  fundamental  icontributions -and  have!  further  explained  . 
the  physical  significance  of  the  qualitative  index  of  the  volumetric' 


gas  :Stsr^  ^»ith  the  separation  of  two  different  mat ert’als,. . 

we  have.rea/^ed  ^the  lndex  equation  for  the  thermal  spectrvnn  colipa  . 
effect-wiiich  has  been  farther  expanded  to  the  gas-li/jui^  spedtrum.  • 
The.vnbaianced^.t^^  ,f  V  .-t 

i'or  the  cqlloidization^  of  silicic  acid^  an  o^er-all  study  dh  the 
polymerization  ,^ch^ism  of  different  acidity  silicic  acids  and  ihe  , 
relationship  hetween  the  colloidization  rate,  and  ph  have  been  complet^j ; 
the  curves  plotted  on -th®  Ipgarithmjof  collpidizatiqn  •|iine  vsb  the,', 
solution  .initial  ph_  are  .  N->Shape.  curves  with  a  maJdnow  and  mlniravm.i  ,  ■...V'. 

Besides,  we  also  studied  the. effects,  of  preparation-condition,  fer  v 
silica  gel.,on  .humidity,  absorption.  .  •  ^ 

,  ,0n  .the  subject  of  colloid  stiidlity,'  wq  .me^ured  the  pQly<-precipi-» '  . 
tation  values  .of  some  metal,  ioas  upon- negative  AgBr  colloidal  solutiohj , 
based  on  these  experimentai. results,  we  alsp.,.®alyzed  the  effects  of,.  - 
ion  valance  and  ion  .radius  on,-.those..  values.  -Some  .work  whs  dohe-on  -the  . ' 
stability  of  the  non-hydrogsl  soap  oil  rsystemj  from  factors  •such  as  ^ 
temperature,  pressure,  gelatinization  contraction  rate,  titration, 
needle, reading,  .stored  oil  fraction,  .putting r.e'tsbility,,  viscosity,? , and 
soap  .perpentage,  we  cariied,  out  •research  work  with  different  approact^s  : 
on  the.  stability  of  .  grease  (soap  oil  system)  apd;  the  results  obta^ied  . 
have  practical  and  thepreticai  significance,  ■  •  ' 

3ii  the  newly -developed  field  of  rheology,.  Vo  have  cairied  out  a  •  - 
sttidy  CQi  >the  relationship  ,  between  and  constituents  .  of  binary  ,:;;  ?  ' 

solutions,  and  the  flow  patteruj^of  aluminum  soap  (binary,  and  ternary),  iv 
benzene  solution.  We  also  carried  out  a  broad  and  deep  penetrating 
study  of  the .  viscosity,  method  for  high  polymer  .molecular  weight  deter¬ 
mination.  The  rheological  properties  such  as  viscosity  of  solid  high 
polymers  .were  ,aisQ  investigate,  ,r -The  rheological  property  of  sed  in  -i 
water,,  which  is  closely  relaed  .to  water  conservation  .work,  was  not 
exepsively-e'ddied.  .Some  measureme'''S  the  viscosity  and^  ;,;  ^^ 

precipitatii^  rate  of  sand-^-mud  ,ware  t^en  and  calculated^  The,  -psr^  .  :v v. 
of  soil  mechanics  which  is  related  to  colloid  chemiery  was  studied. 

We  designe  ;e  ^'t<^si;on  . plasticity  meter  to  study  the  post-transformation 
process  of  rich  :soil,,.  and  also  analyze  theoretically,  the  stinicture  of  :  ; 
soils  and : the  muibuai.relatior^kdp  e™®*^  material  points. 

La  copciusion^  the  accon^iishments  during,  the ;  past;' decade  j.iev.e.,r^.  .., 
qualitatively  and  .quantitatively  surpassed;  the  total  work  done 'dih^ir^  : ; 
several  deades  pidLo®  -ito  the  Liberatd.on»  .  tpoking  at  the  needs  ;pf 
country,  the  .reewch  sjorlo  (ou  colloid  cheraistoy;in  toe  past.fbjaayyearh',;  -i-i 
was  certaiply  insuffeient,^  t  espeCipliy  true  fop  tradtltiorialr  . .  . ; 

colloid  soheeftry:, /and  toe -pol^  system,  .-  In  the.  futupe,  .effort-  ,iq  .  ' 

should  be  given  to  toe  development  of  this  research  ■work, 

$3hh  -  E  H  B  .- 
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